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(54) LOW DROPOUT REGULATOR AND ELECTRONIC DEVICE

(67)  Provided are a low dropout regulator and an
electronic device. The low dropout regulator comprises
a control unit electrically connected to a second capaci-
tor, the control unit being used for controlling the connec-
tion or disconnection between a first electrode plate of
the second capacitor and a second end of a power tube.
Therefore, when the low dropout regulator is in a standby
state, the control unit controls the disconnection between
the first electrode plate of the second capacitor and the

second end of the power tube, such that the second end
of the power tube has a relatively small connection ca-
pacitance, so as to ensure the separation of a dominant
pole point at a control end of the power tube from a sec-
ondary pole point at the second end of the power tube,
and thus, the low dropout regulator has a high loop sta-
bility when same is in the standby state, thereby improv-
ing the performance of the low dropout regulator.

VDD

Fig. 1

(.
Control
unit
I(‘l

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 235 348 A1 2

Description

[0001] This application claims the priority to Chinese
Patent Application No. 202011296347.7, titled "LOW
DROPOUT REGULATOR AND ELECTRONIC DE-
VICE", filed on November 18, 2020 with the China Na-
tional Intellectual Property Administration, which is incor-
porated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of power management, and in particular, to a low
dropout regulator and an electronic device.

BACKGROUND

[0003] A low dropout regulator (LDO) is an important
class of circuits in the field of power management. The
LDO has advantages of low output noise, low cost, simple
structure and low power consumption, and thus is widely
used in electronic systems. With the increasing demand
for power supply in many portable electronic systems,
the research on high-performance LDO has become a
hotspot in the field of power management.

SUMMARY

[0004] In view of this, a low dropout regulator and an
electronic device are provided according to the present
disclosure, to effectively solve the technical problem in
the conventional technology. The loop stability of the low
dropout regulator according to the present disclosure in
a standby state is high, thus the performance of the low
dropout regulator is improved.

[0005] In order to achieve the above objectives, the
following technical solutions are provided according to
the present disclosure.

[0006] A low dropoutregulatorincludes an operational
amplifier, a power transistor, a compensation capacitor,
aresistance feedback unit, a control unit, a first capacitor
and a second capacitor; where

an inverting terminal of the operational amplifier is
connected to a reference voltage, a non-inverting
terminal of the operational amplifier is electrically
connected to an output terminal of the resistance
feedback unit, and an output terminal of the opera-
tional amplifier is electrically connected to afirstelec-
trode plate of the compensation capacitor and a con-
trol terminal of the power transistor;

a first terminal of the power transistor is connected
to a power supply voltage, a second terminal of the
power transistor is electrically connected to an input
terminal of the resistance feedback unit, a second
electrode plate of the compensation capacitor, a first
electrode plate of the first capacitor and the control
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unit, and a second electrode plate of the first capac-
itor is electrically connected to a grounding terminal;
and

the control unitis electrically connected to afirstelec-
trode plate of the second capacitor, a second elec-
trode plate of the second capacitor is electrically con-
nected to the grounding terminal, and the control unit
is configured to control the first electrode plate of the
second capacitor to be connected to the second ter-
minal of the power transistor, or to be disconnected
from the second terminal of the power transistor.

[0007] Inanembodiment, a capacitance of the second
capacitor is greater than a capacitance of the first capac-
itor.

[0008] In an embodiment, the control unit includes at
least one main switching transistor and a main control
module, a gate of the main switching transistor is elec-
trically connected to the main control module, a first ter-
minal of the main switching transistor is electrically con-
nected to a second terminal of the power transistor, and
a second terminal of the main switching transistor is elec-
trically connected to the first electrode plate of the second
capacitor.

[0009] In an embodiment, the control unit may include
a plurality of main switching transistors, the plurality of
main switching transistors are respectively a first main
switching transistor to an N-th main switching transistor,
awidth-to-length ratio of the first main switching transistor
is less than a width-to-length ratio of each of the other
main switching transistors in the plurality of main switch-
ing transistors, and N represents an integer equal to or
greater than 2; and

the main control module is configured to control the first
main switching transistor to the N-th main switching tran-
sistor to be successively turned on.

[0010] In an embodiment, a width-to-length ratio of an
(i+1)-th main switching transistor is greater than a width-
to-length ratio of an i-th main switching transistor, and i
represents an integer equal to or greater than 1 and less
than or equal to N-1.

[0011] In an embodiment, the control unit further in-
cludes at least one auxiliary switching transistor, at least
one current source and an auxiliary control module, the
auxiliary switching transistor and the current source are
in one-to-one correspondence, a gate of the auxiliary
switching transistor is electrically connected to the aux-
iliary control module, a first terminal of the auxiliary
switching transistor is electrically connected to the sec-
ond terminal of the power transistor, a second terminal
of the auxiliary switching transistor is electrically connect-
ed to one terminal of the current source, and the other
terminal of the current source is connected to the ground-
ing terminal; and

the auxiliary control module is configured to control at
least one auxiliary switching transistor to be turned on
when the main switching transistor is turned on controlled
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by the main control module.

[0012] In an embodiment, the number of the auxiliary
switching transistor is the same as the number of the
main switching transistor, and the auxiliary control mod-
ule is configured to, when the main switching transistor
is turned on controlled by the main control module, control
the same number of the auxiliary switching transistor as
the number of the main switching transistor to be turned
on.

[0013] In an embodiment, the control unit may include
a plurality of main switching transistors and the plurality
of main switching transistors are respectively the first
main switching transistor to the N-th main switching tran-
sistor, the control unit further includes a plurality of aux-
iliary switching transistors, and the plurality of auxiliary
switching transistors are respectively a first auxiliary
switching transistor to an N-th auxiliary switching tran-
sistor; and

the auxiliary control module is configured to control a j-
th auxiliary switching transistor to be turned on when a
j-th main switching transistor is turned on controlled by
the main control module, and j represents an integer
equal to or greater than 1 and less than or equal to N.
[0014] Inanembodiment, a current of a current source
electrically connected to the first auxiliary switching tran-
sistor is less than a current of each of the other current
sources.

[0015] Inanembodiment, a current of a current source
electrically connected to the N-th auxiliary switching tran-
sistor is greater than a current of each of the other current
sources.

[0016] An electronic device is further provided accord-
ing to the present disclosure, the electronic device in-
cludes any one of the low dropout regulators described
above.

[0017] Compared with the conventional technology,
the technical solutions according to the present disclo-
sure have the following advantages.

[0018] Alow dropoutregulatorandan electronicdevice
are provided according to the present disclosure. The
low dropout regulator includes an operational amplifier,
a power transistor, a compensation capacitor, a resist-
ance feedback unit, a control unit, a first capacitor and a
second capacitor. An inverting terminal of the operational
amplifier is connected to a reference voltage, a non-in-
verting terminal of the operational amplifier is electrically
connected to an output terminal of the resistance feed-
back unit, and an output terminal of the operational am-
plifier is electrically connected to a first electrode plate
of the compensation capacitor and a control terminal of
the power transistor. A first terminal of the power tran-
sistor is connected to a power supply voltage, a second
terminal of the power transistor is electrically connected
to an input terminal of the resistance feedback unit, a
second electrode plate of the compensation capacitor, a
first electrode plate of the first capacitor and the control
unit, and a second electrode plate of the first capacitor
is electrically connected to a grounding terminal. The
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control unit is electrically connected to a first electrode
plate of the second capacitor, and a second electrode
plate of the second capacitor is electrically connected to
the grounding terminal. The control unit is configured to
control the first electrode plate of the second capacitor
to be connected to the second terminal of the power tran-
sistor, or to be disconnected from the second terminal of
the power transistor.

[0019] It can be seen from the above descriptions that
the low dropout regulator according to the present dis-
closure includes a control unit electrically connected to
the second capacitor, and the control unit is configured
to control the first electrode plate of the second capacitor
to be connected to the second terminal of the power tran-
sistor, or to be disconnected from the second terminal of
the power transistor. Therefore, when the low dropout
regulator is in the standby state, the control unit controls
the first electrode plate of the second capacitor to be
disconnected from the second terminal of the power tran-
sistor. Thus, the second terminal of the power transistor
is connected to a small capacitor, and a primary pole at
the control terminal of the power transistor is ensured to
be separated from a secondary pole at the second ter-
minal of the power transistor, so that the low dropout
regulator has high loop stability in the standby state, im-
proving the performance of the low dropout regulator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In order to more clearly illustrate technical so-
lutions in embodiments of the present disclosure or in
the conventional technology, the drawings to be used in
the description of the embodiments or the conventional
technology are briefly described below. Apparently, the
drawings in the following description show only some em-
bodiments of the present disclosure, and other drawings
may be obtained by those skilled in the art from the draw-
ings without any creative work.

Figure 1 is a schematic structural diagram of a low
dropout regulator according to an embodiment of the
present disclosure;

Figure 2 is a schematic structural diagram of a low
dropout regulator according to another embodiment
of the present disclosure;

Figure 3 is a schematic structural diagram of a low
dropout regulator according to another embodiment
of the present disclosure;

Figure 4 is a schematic structural diagram of a low
dropout regulator according to another embodiment
of the present disclosure; and

Figure 5 is a schematic structural diagram of a low
dropout regulator according to another embodiment
of the present disclosure.
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DETAILED DESCRIPTION

[0021] The technical solutions in the embodiments of
the present disclosure are described clearly and com-
pletely in conjunction with the drawings in the embodi-
ments of the present disclosure hereinafter. Itis apparent
that the described embodiments are only some embod-
iments of the present disclosure, rather than all embod-
iments. All other embodiments obtained by those skilled
in the art based on the embodiments of the present dis-
closure without any creative work fall within the protection
scope of the present disclosure.

[0022] As described in the background technology, a
low dropout regulator (LDO) is an important class of cir-
cuits in the field of power management. The LDO has
advantages of low output noise, low cost, simple struc-
ture and low power consumption, and thus is widely used
in electronic systems. With the increasing demand for
power supply in many portable electronic systems, the
research on high-performance LDO has become a
hotspot in the field of power management..

[0023] Based on this, a low dropout regulator and an
electronic device are provided according to embodi-
ments of the present disclosure, to effectively solves the
technical problem in the conventional technology. The
low dropout regulator according to the embodiment of
the present disclosure has high loop stability in a standby
state, thus the performance of the low dropout regulator
is improved.

[0024] In order to achieve the above objectives, the
following technical solutions are provided according to
the embodiments of the presentdisclosure. The technical
solutions according to the embodiments of the present
disclosure are described in detail in conjunction with Fig-
ures 1 to 5.

[0025] Reference is made to Figure 1, which is a sche-
matic structural diagram of a low dropout regulator ac-
cording to an embodiment of the present disclosure. The
low dropout regulator includes an operational amplifier
100, a power transistor 200, a compensation capacitor
Cc, a resistance feedback unit 300, a control unit 400, a
first capacitor C1 and a second capacitor C2.

[0026] Aninverting terminal of the operational amplifier
100 is connected to a reference voltage VBG, a non-
inverting terminal of the operational amplifier 100 is elec-
trically connected to an output terminal of the resistance
feedback unit 300, and an output terminal of the opera-
tional amplifier 100 is electrically connected to afirstelec-
trode plate of the compensation capacitor Cc and a con-
trol terminal of the power transistor 200, such as a gate.
[0027] A first terminal of the power transistor 200 is
connected to a power supply voltage VDD, a second ter-
minal of the power transistor 200 is electrically connected
to an input terminal of the resistance feedback unit 300,
a second electrode plate of the compensation capacitor
Cc, afirst electrode plate of the first capacitor C1 and the
control unit 400, and a second electrode plate of the first
capacitor C1 is electrically connected to a grounding ter-
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minal GND.

[0028] The control unit 400 is electrically connected to
a first electrode plate of the second capacitor C2, and a
second electrode plate of the second capacitor C2is elec-
trically connected to the grounding terminal GND. The
control unit 400 is configured to control the first electrode
plate of the second capacitor C2 to be connected to the
second terminal of the power transistor 200, or to be dis-
connected from the second terminal of the power tran-
sistor 200.

[0029] Inanembodiment, the resistance feedback unit
300 according to the embodiment of the present disclo-
sure includes a first resistor R1 and a second resistor R2
that are connected in series with each other. The first
resistor R1 and the second resistor R2 form a voltage-
dividing circuit. A first terminal of the first resistor R1 is
connected to the second terminal (that is, an output ter-
minal of the low dropout regulator) of the power transistor
200, a second terminal of the second resistor R2 is con-
nected to the grounding terminal GND, and a second
terminal of the first resistor R1 and a first terminal of the
second resistor R2 are connected to the non-inverting
terminal of the operational amplifier 100.

[0030] The resistance feedback unit according to the
embodiment of the present disclosure is configured to
acquire a voltage outputted by the power transistor, and
then transmit the voltage outputted by the power transis-
tor to the operational amplifier. The operational amplifier
is configured to control the power transistor based on the
reference voltage and a voltage outputted by the resist-
ance feedback unit. The compensation capacitor accord-
ing to the embodiment of the present disclosure is con-
figured to perform Miller compensation to further improve
the loop stability.

[0031] It can be understood that, the low dropout reg-
ulator according to the embodiment of the present dis-
closure includes the control unit electrically connected to
the second capacitor, and the control unit is configured
to control the first electrode plate of the second capacitor
to be connected to the second terminal of the power tran-
sistor, or to be disconnected from the second terminal of
the power transistor. Therefore, when the low dropout
regulator is in the standby state, the control unit controls
the first electrode plate of the second capacitor to be
disconnected from the second terminal of the power tran-
sistor. Thus, the second terminal of the power transistor
is connected to a small capacitor, that is, only connected
to the first capacitor, and a primary pole at the control
terminal of the power transistor is ensured to be sepa-
rated from a secondary pole at the second terminal of
the power transistor, so that the low dropout regulator
has high loop stability in the standby state, improving the
performance of the low dropout regulator.

[0032] In an embodiment of the present disclosure, a
capacitance of the second capacitor according to the
present disclosure is greater than a capacitance of the
first capacitor, so that the second terminal of the power
transistor is connected to a small capacitor when the low
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dropout regulator is in the standby state, further improv-
ing the loop stability of the low dropout regulator in the
standby state.

[0033] Reference is made to Figure 2, which is a sche-
matic structural diagram of a low dropout regulator ac-
cording to another embodiment of the presentdisclosure.
The control unit 400 according to the embodiment of the
present disclosure includes at least one main switching
transistor MP and a main control module 410. A gate of
the main switching transistor MP is electrically connected
to the main control module 410, a first terminal of the
main switching transistor MP is electrically connected to
a second terminal of the power transistor 200, and a sec-
ond terminal of the main switching transistor MP is elec-
trically connected to the first electrode plate of the second
capacitor C2.

[0034] It can be understood that, the control unit ac-
cording to the embodiment of the present disclosure is
configured to control the second terminal of the power
transistor to be connected to the first electrode plate of
the second capacitor, or to be disconnected from the first
electrode plate of the second capacitor. The control unit
may include at least one main switching transistor and
the main control module. The main control module pro-
vides a turn-on signal or a turn-off signal for the main
switching transistor to control the main switching transis-
tor to be turned on or off, so as to control the second
terminal of the power transistor to be connected to the
first electrode plate of the second capacitor, or to be dis-
connected from the first electrode plate of the second
capacitor.

[0035] Accordingtothe embodimentofthe presentdis-
closure, the control unit may include a plurality of main
switching transistors and the low dropout regulator is in
an operating state, the main control module may control
the plurality of main switching transistors to be succes-
sively turned on, thereby avoiding a large voltage drop
at the second terminal of the power transistor caused by
large charges in a capacitor connected to the second
terminal of the power transistor being instantaneously
released due to the connection of the second capacitor.
[0036] Reference is made to Figure 3, which is a sche-
matic structural diagram of a low dropout regulator ac-
cording to another embodiment of the presentdisclosure.
The control unit 400 includes plurality of main switching
transistors, and the plurality of main switching transistors
are respectively a first main switching transistor MP1 to
an N-th main switching transistor MPn. A width-to-length
ratio of the first main switching transistor MP1 is less than
a width-to-length ratio of each of the other main switching
transistors in the plurality of main switching transistors.
N represents an integer equal to or greater than 2. The
main control module 410 is configured to control the first
main switching transistor MP1 to the N-th main switching
transistor MPn to be successively turned on when the
first electrode plate of the second capacitor C2 is con-
nected to the second terminal of the power transistor 200
controlled by the control unit 400.
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[0037] Itshould be noted that, according to the embod-
iment of the present disclosure, there is a predetermined
time interval between atime instant when a previous main
switching transistor is turned on controlled by the main
control module and a time instant when a next main
switching transistor is turned on controlled by the main
control module. A value of the predetermined time inter-
val is not limited in the present disclosure, which is re-
quired to be calculated and analyzed according to the
actual application.

[0038] Itcan be understood that, when the low dropout
regulator according to the embodiment of the present
disclosure is in the operating state, the main control mod-
ule controls the first main switching transistor to the N-th
main switching transistor to be successively turned on,
and the width-to-length ratio of the first main switching
transistor is less than the width-to-length ratio of each of
the other main switching transistors in the plurality of main
switching transistors. Since the first main switching tran-
sistor has the small width-to-length ratio and large con-
duction resistance, a transfer speed of charges in the
capacitor connected to the second terminal of the power
transistor is limited when the first main switching transis-
tor is controlled to be turned on, so as to avoid a large
voltage drop at the second terminal of the power transis-
tor. The second main switching transistor to the N-th main
switching transistor with a small width-to-length ratio are
successively controlled to be turned on, so as to complete
the process that the first electrode plate of the second
capacitor is connected to the second terminal of the pow-
er transistor, so that a voltage fluctuation at the second
terminal of the power transistor can be reduced by suc-
cessively controlling the first main switching transistor to
the N-th main switching transistor to be turned on. In ad-
dition, the main control module may control all main
switching transistors to be simultaneously turned off
when the low dropout regulator according to the embod-
iment of the present disclosure is in the standby state or
the operating state, which is not limited in the present
disclosure.

[0039] Further, a width-to-length ratio of an (i+1)-th
main switching transistor according to the embodiment
of the present disclosure is greater than a width-to-length
ratio of an i-th main switching transistor, and i represents
an integer equal to or greater than 1 and less than or
equal to N-1, so that total conduction resistance of the
plurality of main switching transistors that are parallel to
each other can be reduced, and the voltage drop at the
second terminal of the power transistor is small during
the connection of the second capacitor.

[0040] Reference is made to Figure 4, which is a sche-
matic structural diagram of a low dropout regulator ac-
cording to another embodiment of the presentdisclosure.
The control unit 400 according to the embodiment of the
present disclosure further includes at least one auxiliary
switching transistor MN, at least one current source In
and an auxiliary control module 420. The auxiliary switch-
ing transistor MN and the current source are in one-to-
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one correspondence. A gate of the auxiliary switching
transistor MN is electrically connected to the auxiliary
control module 420, a first terminal of the auxiliary switch-
ing transistor MN is electrically connected to the second
terminal of the power transistor 200, a second terminal
of the auxiliary switching transistor MN is electrically con-
nected to one terminal of the current source In, and the
other terminal of the current source In is connected to
the grounding terminal GND. The auxiliary control mod-
ule 420 is configured to control at least one auxiliary
switching transistor MN to be turned on when the main
switching transistor MP is turned on controlled by the
main control module 410. In an embodiment, the main
control module 410 and the auxiliary control module 420
may be one module.

[0041] It can be understood that the control unit ac-
cording to the embodiment of the present disclosure fur-
therincludes the auxiliary switching transistor, the current
source and the auxiliary control module. When the low
dropout regulator is in the operating state and the main
switching transistor is turned on controlled by the main
control module, the auxiliary control module controls the
auxiliary switching transistor to be turned on, so that the
current source is connected to the second terminal of the
power transistor. The current source is equivalent to a
fixed load, and the current source is connected to the
second terminal of the power transistor, so that the pri-
mary pole at the control terminal of the power transistor
is ensured to be separated from the secondary pole at
the second terminal of the power transistor, further im-
proving the loop stability of the low dropout regulator in
the standby state, and improving the performance of the
low dropout regulator. In addition, when the low dropout
regulator according to the embodiment of the present
disclosure is in the standby state or the operating state,
the auxiliary control module may control all auxiliary
switching transistors to be simultaneously turned off,
which is not limited in the present disclosure.

[0042] Accordingtothe embodimentofthe presentdis-
closure, the number of the auxiliary switching transistor
is the same as the number of the main switching transis-
tor, and the auxiliary control module is configured to con-
trol the same number of the auxiliary switching transistor
as the main switching transistor to be turned on when
the main switching transistor is turned on controlled by
the main control module. Reference is made specifically
to Figure 5 which is a schematic structural diagram of a
low dropout regulator additionally with auxiliary switching
transistors, current sources and the auxiliary control
module compared with the low dropout regulator shown
in Figure 3. According to the embodiment of the present
disclosure, when the control unit includes a plurality of
main switching transistors and the plurality of main
switching transistors are respectively the first main
switching transistor MP1 to the N-th main switching tran-
sistor MPn, the control unit 400 further includes a plurality
of auxiliary switching transistors, and the plurality of aux-
iliary switching transistors are respectively a firstauxiliary
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switching transistor MN1 to an N-th auxiliary switching
transistor MNn. The auxiliary control module 420 is con-
figured to control a j-th auxiliary switching transistor to
be turned on when a j-th main switching transistor is
turned on controlled by the main control module 410, and
jrepresents an integer equal to or greater than 1 and less
than or equal to N.

[0043] Itcan be understood that, when the low dropout
regulator according to the embodiment of the present
disclosure is in the operating state, when the j-th main
switching transistor is turned on controlled by the main
control module, the auxiliary control module controls the
j-th auxiliary switching transistor to be turned on, to con-
nect the current source electrically connected to the j-th
auxiliary switching transistor to the first electrode plate
of the first capacitor, so that an auxiliary switching tran-
sistor is controlled to be turned on when a main switching
transistor is controlled to be turned on. Therefore, the
degree of the switching transistor connected to the sec-
ond capacitor is synchronized with the number of the
connected current sources, so as to further avoid a large
voltage fluctuation at the second terminal of the power
transistor, so that the primary pole at the control terminal
of the power transistor is ensured to be separated from
the secondary pole at the second terminal of the power
transistor, further improving the loop stability of the low
dropout regulator in the standby state, and improving the
performance of the low dropout regulator.

[0044] In an embodiment of the present disclosure, a
current of the current source electrically connected to the
firstauxiliary switching transistor according to the present
disclosure is less than a current of each of the other cur-
rent sources, thereby limiting a transfer speed of charges
from the capacitor connected to the second terminal of
the power transistor to the current source electrically con-
nected to the first auxiliary switching transistor, so as to
ensure high loop stability. Moreover, a current of a current
source electrically connected to the N-th auxiliary switch-
ing transistor according to the present disclosure is great-
er than a current of each of the other current sources, so
that currents of the current sources connected to different
auxiliary switching transistor are designed to be different
from each other, to ensure that a total current of all current
sources meets an expected current and the loop stability
is high.

[0045] It should be noted that according to the embod-
iment of the present disclosure, the power transistor may
be a P-type transistor, the main switching transistor may
be a P-type transistor, and the auxiliary switching tran-
sistor may be an N-type transistor. A type of the power
transistor, a type of the main switching transistor, and a
type of the auxiliary switching transistor are not limited
in the present disclosure.

[0046] Inanembodiment of the present disclosure, the
operational amplifier according to the present disclosure
may be OTA (operational transconductance amplifier),
which is not limited in the present disclosure.

[0047] Accordingly, an electronic device is further pro-
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vided according to the embodiment of the present dis-
closure. The electronic device includes the low dropout
regulator according to any one of the embodiments de-
scribed above.

[0048] Inanembodimentofthe present disclosure, the
electronic device according to the present disclosure may
be an optical anti-shake lens, and the like. A type of the
electronic device is not limited in the present disclosure.
[0049] Alow dropoutregulatorandan electronicdevice
are provided according to the embodiments of the
present disclosure. The low dropout regulator includes
an operational amplifier, a power transistor, a compen-
sation capacitor, a resistance feedback unit, a control
unit, a first capacitor and a second capacitor. An inverting
terminal of the operational amplifier is connected to a
reference voltage, a non-inverting terminal of the opera-
tional amplifier is electrically connected to an output ter-
minal of the resistance feedback unit, and an output ter-
minal of the operational amplifier is electrically connected
to a first electrode plate of the compensation capacitor
and a control terminal of the power transistor. A first ter-
minal of the power transistor is connected to a power
supply voltage, a second terminal of the power transistor
is electrically connected to an input terminal of the resist-
ance feedback unit, a second electrode plate of the com-
pensation capacitor, a first electrode plate of the first ca-
pacitor and the control unit, and a second electrode plate
of the first capacitor is electrically connected to a ground-
ing terminal. The control unit is electrically connected to
a first electrode plate of the second capacitor, and a sec-
ond electrode plate of the second capacitor is electrically
connected to the grounding terminal. The control unit is
configured to control the first electrode plate of the sec-
ond capacitor to be connected to the second terminal of
the power transistor, or to be disconnected from the sec-
ond terminal of the power transistor.

[0050] It can be seen from the above descriptions that
the low dropout regulator according to the embodiment
of the present disclosure includes the control unit elec-
trically connected to the second capacitor, the control
unitis configured to control the first electrode plate of the
second capacitor to be connected to the first electrode
plate of the first capacitor, or to be disconnected from the
first electrode plate of the first capacitor. Therefore, when
the low dropout regulator is in the standby state, the con-
trol unit controls the first electrode plate of the second
capacitor to be disconnected from the second terminal
of the power transistor, the second terminal of the power
transistor is connected to a small capacitor, that is, only
connected to the first capacitor, and a primary pole at the
control terminal of the power transistor is separated from
a secondary pole at the second terminal of the power
transistor, so that the low dropout regulator has high loop
stability in the standby state, improving the performance
of the low dropout regulator.

[0051] Based onthe above description of the disclosed
embodiments, those skilled in the art can implement or
carry out the present disclosure. It is apparent for those
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skilled in the art to make many modifications to these
embodiments. The general principle defined herein may
be applied to other embodiments without departing from
the spirit or scope of the present disclosure. Therefore,
the present disclosure is not limited to the embodiments
illustrated herein, and should be defined by the widest
scope consistent with the principle and novel features
disclosed herein.

Claims

1. Alow dropout regulator, comprising: an operational
amplifier, a power transistor, a compensation capac-
itor, a resistance feedback unit, a control unit, a first
capacitor and a second capacitor, wherein

an inverting terminal of the operational amplifier
is connected to a reference voltage, a non-in-
verting terminal of the operational amplifier is
electrically connected to an output terminal of
the resistance feedback unit, and an output ter-
minal of the operational amplifier is electrically
connected to a first electrode plate of the com-
pensation capacitor and a control terminal of the
power transistor;

afirst terminal of the power transistor is connect-
ed to a power supply voltage, a second terminal
of the power transistor is electrically connected
to an input terminal of the resistance feedback
unit, a second electrode plate of the compensa-
tion capacitor, a first electrode plate of the first
capacitor and the control unit, and a second
electrode plate of the first capacitor is electrically
connected to a grounding terminal; and

the control unitis electrically connected to a first
electrode plate of the second capacitor, a sec-
ond electrode plate of the second capacitor is
electrically connected to the grounding terminal,
and the control unit is configured to control the
first electrode plate of the second capacitor to
be connected to the second terminal of the pow-
er transistor, or to be disconnected from the sec-
ond terminal of the power transistor.

2. The low dropout regulator according to claim 1,
wherein a capacitance of the second capacitor is
greater than a capacitance of the first capacitor.

3. The low dropout regulator according to claim 1,
wherein the control unit comprises at least one main
switching transistor and a main control module, a
gate of the main switching transistor is electrically
connected to the main control module, a first terminal
of the main switching transistor is electrically con-
nected to a second terminal of the power transistor,
and a second terminal of the main switching transis-
toris electrically connected to the first electrode plate
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of the second capacitor.

4. The low dropout regulator according to claim 3,

wherein

the control unit comprises a plurality of main
switching transistors, the plurality of main
switching transistors are respectively afirst main
switching transistor to an N-th main switching
transistor, a width-to-length ratio of the first main
switching transistor is less than a width-to-length
ratio of each of the other main switching transis-
tors in the plurality of main switching transistors,
and Nis an integer equal to or greater than 2; and
the main control module is configured to control
the first main switching transistor to the N-th
main switching transistor to be successively
turned on.

The low dropout regulator according to claim 4,
wherein

a width-to-length ratio of an (i+1)-th main switching
transistor is greater than a width-to-length ratio of an
i-th main switching transistor, andiis aninteger equal
to or greater than 1 and less than or equal to N-1.

The low dropout regulator according to any one of
claims 3 to 5, wherein

the control unit further comprises at least one
auxiliary switching transistor, at least one cur-
rent source and an auxiliary control module, the
auxiliary switching transistor and the current
source are in one-to-one correspondence, a
gate of the auxiliary switching transistor is elec-
trically connected to the auxiliary control mod-
ule, afirstterminal of the auxiliary switching tran-
sistor is electrically connected to the second ter-
minal of the power transistor, a second terminal
of the auxiliary switching transistor is electrically
connected to one terminal of the current source,
and the other terminal of the current source is
connected to the grounding terminal; and

the auxiliary control module is configured to con-
trol at least one auxiliary switching transistor to
be turned on when the main switching transistor
is turned on controlled by the main control mod-
ule.

The low dropout regulator according to claim 6,
wherein

the number of the auxiliary switching transistor is the
same as the number of the main switching transistor,
and the auxiliary control module is configured to,
when the main switching transistor is turned on con-
trolled by the main control module, control the same
number of the auxiliary switching transistor as the
number of the main switching transistor to be turned
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8.

10.

1.

on.

The low dropout regulator according to claim 7,
wherein

the control unit comprises a plurality of the main
switching transistors and the plurality of main
switching transistors are respectively the first
main switching transistor to the N-th main
switching transistor, the control unit further com-
prises a plurality of auxiliary switching transis-
tors, and the plurality of auxiliary switching tran-
sistors are respectively a first auxiliary switching
transistor to an N-th auxiliary switching transis-
tor; and

the auxiliary control module is configured to con-
trol a j-th auxiliary switching transistor to be
turned on when a j-th main switching transistor
is turned on controlled by the main control mod-
ule, and j is an integer equal to or greater than
1 and less than or equal to N.

The low dropout regulator according to claim 8,
wherein a current of a current source electrically con-
nected to the first auxiliary switching transistor is less
than a current of each of the other current sources.

The low dropout regulator according to claim 9,
wherein a current of a current source electrically con-
nected to the N-th auxiliary switching transistor is
greater than a current of each of the other current
sources.

An electronic device, comprising the low dropoutreg-
ulator according to any one of claims 1 to 10.
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